Nuclear-cytoplasmic shuttling of a RING-IBR protein RBCK1 and its functional interaction with nuclear body proteins.
The intracellular localization of a RING-IBR protein, RBCK1, possessing DNA binding and transcriptional activities, has been investigated. The endogenous RBCK1 was found in both the cytoplasm and nucleus. Particularly in the nucleus, it was localized in the granular structures, most likely nuclear bodies. In contrast, the over-expressed RBCK1 was detected exclusively in the cytoplasm. When the cells were treated with leptomycin B, the over-expressed RBCK1 accumulated in the nuclear bodies. These results suggest that RBCK1 possesses the signal sequences responsible for the nuclearcytoplasmic translocation. Mutational analysis of RBCK1 has indicated that an N-terminal region containing Leu-142 and Leu-145 and a C-terminal one containing the RING-IBR domain serve as the nuclear export and localization signals, respectively. Thus, RBCK1 is a transcription factor dynamically shuttling between cytoplasm and nucleus. Furthermore, RBCK1 was found to interact with nuclear body proteins, CREB-binding protein (CBP), and promyelocytic leukemia protein (PML). Coexpression of RBCK1 with CBP significantly enhanced the transcriptional activity of RBCK1. Although PML per se showed no effect on the transcriptional activity of RBCK1, the CBP-enhanced activity was repressed by coexpression with PML, presumably through the interaction of PML and CBP. Taken together, our data demonstrate that RBCK1 is involved in transcriptional machinery in the nuclear bodies, and its transcriptional activity is regulated by nucleocytoplasmic shuttling.